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Abstract: Sensitive high-resolution ion microprobe (SHRIMP) U-Pb ages for detrital zircons from the Caspian region reveal the age ranges of basement terrains that supplied the sediment. One sample from the modern Volga river has groupings at c. 340-370 Ma, c. 900-1300 Ma and c. 1450-1800 Ma, with a small number of older zircons. This is consistent with derivation from the Precambrian basement of the East European Craton, and Palaeozoic arcs in the Urals. Mid-and Late Proterozoic components may be derived from beyond the present Volga drainage basin, such as the Sveconorwegian orogen. A Bajocian sandstone from the Greater Caucasus has 73% zircons that post-date 350 Ma. Ages cluster at c. This paper presents the first detrital zircon provenance data for one of the world's major rivers (Volga), mountain belts (Greater Caucasus) and thickest sedimentary basins (South Caspian). These data help define the sediment provenance patterns of the modern Volga and its Pliocene forerunner, the Palaeo-Volga. They also help understand the crustal evolution of the sediment source regions: the East European Craton and neighbouring orogenic belts of the Urals and Greater Caucasus.
U-Pb ages of detrital zircons provide insights into the provenance of clastic successions in sedimentary basins. In ancient basins, this gives information on sediment pathways that may not be available by other means, such as palaeocurrent studies (Berry et al. 2001) . In modern river systems, the age data improve understanding of the basement terrains that directly or indirectly supplied the sediment (Cawood et al. 2003) . This paper uses both approaches, by presenting U-Pb ages for detrital zircons from: (1) a sample of modern river sand from the Volga river; (2) a Mesozoic (Bajocian) sandstone from the eastern Greater Caucasus; (3) four sandstones from the Pliocene Productive Series of the Apsheron Peninsula, Azerbaijan (two from the Kirmaky Suite and two from the Balakhany Suite; Figs 1 and 2) . These analyses characterize the provenance of sediment in the modern Volga and the Pliocene Palaeo-Volga, which terminated several hundred kilometres south of the modern Volga delta, in the interior of the South Caspian Basin (e.g. Reynolds et al. 1998) . No 'exotic' age ranges are identified in the age spectra that cannot be matched to one or more of the known basement provinces around the East European Craton. There are also known crustal segments that are not represented in our data, such as the c. 3.5 Ga crust of Sarmatia. The Greater Caucasus zircons reveal the age and nature of the sediment sources for the Mesozoic depocentre in this region: there is little evidence for involvement of the Precambrian basement of the East European Craton. The Greater Caucasus data also reinforce the idea that this range was a sediment source for the South Caspian Basin during its rapid Pliocene-Quaternary subsidence.
Geological background
The modern Volga river delivers sediment into the Caspian Sea from a drainage basin c. 1.38 3 10 6 km 2 in area (Kroonenberg et al. 1997; Fig. 1) . Most of the bedrock across this area consists of Phanerozoic sediments that form the cover to the East European Craton. The basement to this succession belongs to three main blocks that accreted to each other to form the craton in the Early Proterozoic: Fennoscandia, Sarmatia and Volgo-Uralia (Bogdanova 1993; Gorbatschev & Bogdanova 1993; Claesson et al. 2001 ; Fig. 1 ). Basement is exposed in the Baltic and Ukrainian shields (Fig. 1) , which contain large areas of late Archaean crust. The Sarmatian province is distinctive for Archaean crust of c. 3.5-3.6 Ga, which is not found in Fennoscandia or Volgo-Uralia (Bibikova & Williams 1990; Shchipansky & Bogdanova 1996) . Most of the Volga drainage basin lies within the Volgo-Uralia segment, but the only exposures of Precambrian rocks in this region are along the western side of the Urals (Puchkov 1997).
Here there is structural and geochronological evidence for both Mid-and Late Proterozoic orogeny, affecting a thick sedimentary succession at the craton margin (Glasmacher et al. 2001) . At the
